Objectives: A problem with the topographic mapping of MEG data recorded with axial gradiometers is that ®eld extrema are measured at sensors located at either side of a neuronal generator instead of at sensors directly above the source. This is problematic for the computation of event-related desynchronization (ERD) on MEG data, since ERD relies on a correspondence between the signal maximum and the location of the neuronal generator.
Introduction
Event-related desynchronization (ERD; Pfurtscheller and Aranibar, 1977 ) is a technique used to quantify the spatiotemporal evolution of event-related changes in oscillatory EEG activity. ERD has proved to be a sensitive indicator of cortical activity in movement-related brain research as well as in cognitive brain research (cf. Pfurtscheller and Lopez da Silva, 1999, for a comprehensive review of the state of the art of ERD research).
Because of the inherently better spatial resolution of MEG signals as compared to EEG, and because of the differential sensitivity of EEG and MEG for radial and tangential dipoles, it would be desirable to apply the ERD technique to MEG measurements as well. There is, however, a problem with the straightforward computation of ERD on certain types of MEG data. Many modern MEG systems use pickup coils that are sensitive to the component of the magnetic ®eld which is approximately normal to the head surface. As a consequence, a dipole at a given location will produce maximum signal at either side of the dipole, while just above the source the signal will be zero. ERD mapping relies on a reasonable correspondence between the maximum signal and the location of the activated brain area. Since the extrema of the normal components of the magnetic ®eld can be quite distant from the location of the activation, the interpretation can be dif®cult.
With MEG systems that use so-called planar gradiometers (where the pick-up coil and the compensation coil are in the same plane, which is tangential to the scalp surface) this problem does not arise. Here, a dipole at a given location produces maximal signal at the sensors overlying it. Therefore MEG measured with planar gradiometers is well suited for topographic analyses such as ERD. It has been shown that ERD (or, more precisely, Temporal-Spectral Evolution (TSE; Salmelin and Hari, 1994) , a method that uses a slightly different way of quantifying changes in oscillatory activity) can be successfully applied to`planar' MEG data (see Hari and Salmelin, 1997, for a review). This has, amongst others, led to new insights about the nature and the generators of the mu and beta rhythms (e.g. Salmelin et
